Design, synthesis, and characterization of BRC4 mutants based on the crystal structure of BRC4-RAD51(191-220).
Breast cancer susceptibility gene 2 (BRCA2)-a human tumor suppressor gene-is related to various malignancies such as breast and ovarian cancer. This gene can induce the key protein RAD51 recombinase, which is involved in homologous recombination with single-stranded DNA in the human body and can regulate RAD51 to complete the repair of damaged double-stranded DNA. Eight highly conserved BRC repeat motifs in BRCA2 protein serve as sites for the interaction between BRCA2 and RAD51. BRCA2 regulates RAD51 through these motifs. However, the mechanism of this interaction still requires further research. In this study, the BRC4 motif that demonstrated strong interaction with RAD51 was selected as template peptide. On the basis of known data regarding the crystal structure of the BRC4-RAD51(191-220) complex, a series of BRC4 mutants was designed using PyMOL software based on the sequence of BRC4, and polypeptides were synthesized by the Fmoc solid-phase method. After purification by reversed-phase high-performance liquid chromatography, the purity of the polypeptides reached >95 %. The primary determination of circular dichroism spectra showed that the polypeptides exhibited slight changes in secondary structure, which indicated that mutation on the non-conserved sites in BRC4 probably affected the interaction with BRC4. These findings will facilitate research on the interaction between targeting peptides and BRC4 mutants, as well the basic rules covering this interaction.